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Abstract 
The aim of our study was to investigate how teachers´ instructional behavior in primary science class is related to pupils’ 
engagement in science learning. We used observation and a questionnaire. We found that a balanced teaching style, rather than a 
dominance of either structured or autonomy supportive teaching, resulted in more engagement but that 38 per cent of pupils did 
not engage with science learning at all. This is a potentially important issue for teacher education: the importance of fostering 
engagement in science learning should be explored more and teacher education methodology in the field of science improved. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction 
 
Science is considered a complicated content area for primary teachers and there are many critiques about their 
instructional strategies (e.g. Anderson and Clark, 2011). It has also been noted that the quality of teaching influences 
pupils’ engagement in science (Tytler and Osborne, 2012). In general, engagement in school has a positive effect on 
learning outcomes but low engagement is correlated with lower achievement and even with school dropout 
(Fredricks et al., 2004). 
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Several meanings of engagement can be distinguished in science education. Newton and Newton (2011) present 
two related to primary science. In the first, engagement refers to an involvement in a specific event, such as a lesson. 
The duration and quality of the involvement can vary with person and event. In the second, engagement refers to a 
tendency to respond in a particular way to science-related events. Engagement in the first sense is a particular act; in 
the second, it is an attitude or tendency to act. The two are not independent: acts shape tendencies (ibid). Thus what 
is happening in primary science classroom has an influence on how motivated pupils are to learn science now and in 
future: it can even influence their science related career choice. Teachers’ activities and support are most influential 
in classroom context (besides personal and relational aspects of learning).  
Some specific teaching activities such as interaction fostering routines (Olitsky, 2007) or hands-on activities 
(Newton and Newton, 2012) have been recognized as engagement fostering in the classroom but it has also been 
noted that science engagement pedagogies (Mestre, 2005) include more general ideas about learning and teaching. 
This is because learning engagement is considered as the mega-construct process. Fredricks et al. (2004) define a 
multifaceted learning engagement model consisting of behavioural, emotional and cognitive engagement. They 
identify behavioural engagement as engagement associated with a range of actions of teacher class-room 
behaviours, including on-task behaviour and participation in extracurricular activities. Emotional engagement is 
associated with attitudes, interests and values such as pupils’ reactions to peers, teachers, the curriculum content and 
school. Cognitive engagement is associated with pupils’ motivational and self-regulated learning. Cognitive 
engagement is associated with pupils’ willingness to ‘exert the effort’ required to understand ‘complex ideas and 
master difficult skills’ (Fredricks et al. 2004). All three components of engagement are interrelated. Despite the 
complexity of the topic it has been generally found that pupils show more engagement the more teachers use 
autonomy-supportive and structured instructional behaviours (Reeve, et al. 2004). Autonomy-supportive teachers 
facilitate pupils’ personal autonomy by taking into consideration the pupils’ perspective; identifying and nurturing 
the pupils’ needs, interests, and preferences.  Such teachers provide optimal challenges, highlight meaningful 
learning goals and present interesting, relevant, and enriched activities (Jang, Reeve and Deci, 2010). In other 
words, this kind of teacher provides pupils with choices, fosters relevance and shows respect in the classroom 
(Stoert, et al., 2013).  Students who experience autonomy in their willingness to engage in learning, experience this 
willingness as unpressured (ibid.) The structure of the  teaching refers to the amount and clarity of information that 
teachers give students about expectations and ways of effectively achieving desired educational outcomes (Jang, 
Reeve and Deci, 2010). Thus, beside clarity, guidance, encouragement and informational feedback is needed (Stoert, 
et al., 2013). 
There is, nevertheless, a general lack of understanding of a teacher’s role in science engagement (Tytler and 
Osborne, 2012) and in primary science in particular (Newton & Newton, 2011).  Thus the aim of this study was to 
investigate how primary teachers´ autonomy- supportive and structured instructional behaviour in primary science 
class is related to students’ engagement in science lesson. Better understanding of teachers’ role in students 
engagement can be used in developing teacher education courses (both in pre-service and in-service level). 
2. Method 
 
2.1. Participants and context of the study 
 
Data was collected for four fourth-grade teachers’ engagement-fostering aspects of teaching style in science 
lessons and their students (n- 146) engagement in those lessons. Purposive sampling was used to collect data with 
maximum variation in order to ensure richness and strength of data (Cohen, Manion and Morrison, 2007). Fourth-
grade pupils (aged 11-13) were targeted because this is normally the final grade in Estonia where science is taught 
by primary teachers and this stage can be seen as a typical summing up of science teaching and learning in primary 
science. Pupils and their science teachers from different types of school (a large municipal school educating pupils 
from first to the twelfth grade; a small municipal school educating pupils from first-fourth grade; a private school) 
were studied in order to cover possible differences in teaching cultures. All pupils of the fourth grade of these 
schools and their teachers participated. Three of the teachers were prepared as primary teachers and one teacher was 
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prepared as a biology teacher. One of the teachers was male and three of them female. Teachers had pedagogical 
experience from 10 - 24 years. The sample of pupils consists 82 boys and 64 girls age of 11-13 years.  
2.2. Data collection  
 
Autonomy supportive and structured teaching-style classroom observation sheets exploring teachers’ 
instructional behaviour (Jang, et al.  2010) and a student questionnaire about engagement in observed lessons 
(Fredricks, et al. 2004) were used.  
The observation sheets consisted of three clusters of items for assessment (Jang et al., 2010). The observation 
sheet about autonomy supportive teaching style consisted of bipolar descriptors for three type of behaviours, 
namely: extrinsic sources of motivation versus nurtures inner motivational resources; controlling language versus 
informational language; counters and tries to change students’ negative affect versus acknowledges and accepts. The 
observation sheet about a teacher’s structure consisted of bipolar descriptors for behaviours namely: during the 
introduction, absent, unclear, ambiguous, confusing directions versus clear, understandable, explicit detailed 
directions; during the lesson, weak guidance versus strong guidance; during feedback, no feedback or ambiguous 
feedback versus skill-building and instructive feedback. The scores for each item were averaged out to create a 
single one-lesson score for autonomy supportive teaching and for teacher´s structure. 
Each item was scored using 1-7 Likert scale. Items were taken from an existing measurement used and validated 
by Reeve, et al. (2004) and slightly modified by Jang, et al. (2010).  The observation sheets were complemented by 
qualitative data giving examples of teacher behaviour in order to gain insights into given situations. A description of 
the scoring of all three items was added to the observation sheet thus the aim was not to conduct quantitative data 
analysis but explore scored items in relation to teacher specific behaviour. Researchers wrote up notes as soon as 
possible after every observed lesson to address problems of reliability (Cohen, et. al., 2007). Observation data was 
collected in science lessons by two trained observers. After each observation the results were discussed until 
agreement on the score and on the more characteristic examples of teacher`s instructional behaviour for each item 
were agreed.  
Pupils’ questionnaires reflected Fredricks et al,` s (2004) three-component conceptualization of engagement 
featuring behavioural, cognitive and emotional aspects. The questionnaire was filled out at the end of an observed 
science lesson and took about 5 minutes to compete. The questionnaire (Jang et al., 2010) questions all began with  
“During this class…” and included the four items: “I paid attention” “I worked very hard” “I tried to learn as much 
as I could” and “I enjoyed today’s class.” The first two items were designed to reflect the behavioural aspects of 
engagement, the third item was designed to reflect the cognitive aspect of engagement and the fourth item was 
designed to assess the emotional aspect of engagement. Each item was scored on a 7-point Likert scale that ranged 
from 1 (not at all true) to 7 (extremely true). To create a score for each teacher, her/his pupils´ self-reports were 
averaged by questions into negative (1-3 points), neutral (4), and positive (5-7) answers. Positive answers were 
regarded as engagement indicators.  
2.3. Data analysis 
 
Data analysis was conducted in two stages. The first stage was a quantitative analysis. Data was organized by the 
teacher. All data from pupils who had participated in a particular teacher´s lesson was summarised and compared 
with the observation data about the teacher’s instructional behaviour. In the second stage the degree of the pupils` 
engagement (more engagement or less engagement) according to the teacher’s instructional activities was explored 
in more detail. The observation scores were compared with pupils self-reports (Table 1). The cases where higher and 
lower scores (both in pupils´ self-reports and in teachers´ observations) were indicated were explored in more detail 
and subcategories of observation and written comments about observation were analysed. 
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Table 1. Pupils` engagement in science lessons with different instructional styles 
Case Engagement statement 
about the lesson 
Pupils´ self-reports per items (%) Teacher´s 
score  on the scale 1-7 
(average) 
Negative 
 
 
Neutral 
 
Positive 
 
Struc-ture Autonomy 
support 
Teacher 
one 
 
 
I paid attention 13,1 23,7 63,2 5,3 5,2 
I worked very hard 15,8 31,6 52,6 
I tried to learn as much as I 
could 
23,7 23,7 52,6 
I enjoyed today’s class 21,1 2,6 76,3 
average 18,4 20,4 61,2 
Teacher 
two 
I paid attention 6,2 18,8 75 2,3 2,7 
I worked very hard 18,8 25 56,2 
I tried to learn as much as I 
could 
12,6 31,2 56,2 
I enjoyed today’s class 25,1 12,3 62,6 
average 15,7 21,8 62,5 
Teacher  
three 
I paid attention 5,9 19 71,1 4,33 3,56 
I worked very hard 17,6 23,5 58,9 
I tried to learn as much as I 
could 
20,6 10,3 69,1 
I enjoyed today’s class 17,7 2,7 79,6 
average 15,4 13,9 70,7 
Teacher 
four 
I paid attention 12,5 29,2 58,3 6 3 
I worked very hard 29,2 25 45,8 
I tried to learn as much as I 
could 
16,7 20,8 62,5 
I enjoyed today’s class 25 8,3 66,7 
average 20,9 20,8 58,3 
 
3. Findings and discussion 
 
The aim of this study was to investigate how primary teachers´ autonomy- supportive and structured instructional 
behaviour in primary science class is related to pupils’ engagement in science lesson. The findings of the study 
confirmed the complexity of the relationships between autonomy-supportive instructional behaviour and structured 
teaching with regard to engagement in learning activities (cf. Jang, et. al., 2010). Higher autonomy supportive and 
structured teaching is not clearly related with higher engagement in science lessons. Because this was not large-scale 
study, those findings cannot be overgeneralized but can be considered an indication for a need to search for more 
engagement-fostering variables (such as pupils’ previous knowledge or attitudes about science or gender (cf. Tytler 
and Osborne, 2012)) beside teaching style. As this was qualitative study, quantitative analysis was conducted only to 
indicate significant tendencies and propose questions for future research. The main problem that emerged was 
summarizing the indicators of autonomy supportive and structured teaching. The average higher score tended not to 
be positively related with higher engagement. In this study teaching was termed ‘balanced’ when a teacher used 
well-grounded strategies from both polar aspects of instructional behaviour e.g. when a teacher used both 
controlling and informational language in one lesson depending on the specific classroom context or if some pupils 
exhibited special behaviour or had a special need. Thus our ‘balanced teaching’ can also be described as context and 
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situation specific. Another example of balance pertains to structure – a teacher with a more balanced teaching style 
did not give additional instruction to a pupil who had to master a specific task – the observation and presentation of 
habitat (forest) - in their homework. The teacher would not answer questions about the homework before evaluation 
but gave detailed, informative feedback during evaluation. Thus, in this case, a higher score for feedback balanced a 
lower score for instruction. The lower visibility of instruction in a balanced teacher´s lessons seems to be result of 
well recognized and implemented everyday classroom routines (e.g. pupils know, how to organize themselves into 
groups and start to work) and this can be positively related to pupils’ engagement. Thus several context and pupil-
specific factors should be explored further. Follow up studies could be conducted by implementing additional data 
collection strategies: teacher questionnaires or interviews about reasons for classroom activities may help the 
understanding of a teacher´s role and pupils’ observation (about their engagement in classroom activities) could help 
to separate personal and contextual aspects of engagement from teacher related factors. Also, a teacher’s tendency to 
act in an autonomy supportive and structured way may be recognised by pupils but may not be visible for observers 
in only one or a few lessons. Thus a need for longitudinal studies is evident.  
Our data also indicates that a considerable number of students (38%) gave no positive statements about 
engagement in science lessons. The number is alarming because low engagement can cause problems in future 
studies. The data revealed, however, that balanced teaching is related to the lowest score of negative and neutral 
self-reports about pupils´ engagement. Thus teacher educators can use this result for discussions about balanced 
teaching styles in science lessons. 
4. Conclusion 
 
It has been recognized that the quality of teaching influences pupils engagement in science and therefore the aim 
of this study was to investigate how primary teacher s’ instructional behaviour in primary science class is related to 
pupils’ engagement in science learning. As autonomy supportive and structured teaching-style are influential, those 
two aspects of engagement were our particular focus.  
The findings of the study revealed an expected complexity of the nature of engagement and the relationships 
between autonomy-supportive instructional behaviour and structured teaching. We found that engagement, 
autonomy supportive teaching and structured teaching are related but we posit that pupils´ personal characteristics 
and the specific teaching context should, in addition to teachers´ instructional behaviour, be considered as a factor in 
engagement in learning in science lessons.  
Teachers who used a balance of different polar strategies in one lesson (adjusting to context and recognising a 
range of pupils´ educational and behavioural background) were more able to engage pupils in science learning then 
teachers who tended to act in a more singular way i.e those teachers who relied mainly on autonomy support, those 
who relied mainly on structure or those who relied mainly on low autonomy support and high structure.  
We found, that balance in teaching style is more positively related with engagement in science then higher or 
lower score of structured and autonomy supportive teaching. Pupils of a balanced teacher reported more 
behavioural, emotional and cognitive engagement. Thus context- specific and pupil oriented balanced teaching 
should be more explained in teacher education. 
We recognise the limitations of our study. A qualitative study of a relatively small number of teachers reveals 
patterns and poses further questions rather than allows generalisation. The need to build better theoretical models 
about science engagement is, however, recognised (cf. Newton and Newton, 2011; Tytler and Osborne, 2012). 
Questions for further studies include: 1) what kind of variables influence a teacher’s choice of specific instructional 
strategies in one science lesson 2) how do strategies chosen relate to long term autonomy supportive and structured 
teaching style? 3) what variables beside teachers´ instructional strategies pupils can be considered as engagement 
fostering in science class? Different data collection strategies (pupils observations compared to teachers´ 
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observation and teachers’ self-reports compared to pupils’ self-reports about the same lessons) should be addressed 
in bigger sample.  
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